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ABSTRACT: 

PROBLEM. TO BE SOLVED: To obtain a good joining even in the case of 
being a 

large gap between butting parts of two members . 

SOLUTION: Cutting is applied along the butting parts of two 
members 10, 20 

with a cutting tool 60. A supplemental material 30 is inserted into 
a S£R 40 

generated with the cutting and the projecting parts 12, 22 are 
pressed with a 

roller 70, and the supplemental material 30 is fixed by caulking the 
projecting 

parts 12, 22. Successively, the friction stirring- joining is applied 
to the 

projecting parts 12, 22 and the supplemental material 30 with a 
rotating tool 



4/27/05, EAST Version: 2.0.1.4 



80. The supplemental material can be filled up into the gap 
welding without 

cutting or the friction stirring- joining can be applied by 
approaching two 
members after cutting . 
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3^6 1fcJ:oT&£SIHCig4 0$:gJt. ^*Ucffl«tt 

3o£ssu mtizmmm&s-th. mmmn 

|6]«OSSa5*^AjSi6 1T» (8£f5D 4 O^SflJffl^B 
ftrtS.. ^^3^4 0$r^t^*310£7)^fT 
£f?jLU H5A9 0A^ffl^«3 0iSr«OaiL-C. S 
4 0tCi¥A-rS. 40 
[00 3 7] «4 0fc*fALfc»*#3 0£fla5 
12.22 £&±*bffi£tZ, . ig&ftg{±?84 0 fcifA 
Uc»B«3 0c7)j^g-Ci5i. Q-7 7 05r«4 

oHtm^iaafc^aj^ &Jit3io<ojtfT£is§*&$ 
[0038] ^sfl^^acoiH]feiB8 oma& 

<7)ik8<?MmtxmrtZ>h. £$3 1 04>jfc?T£fM: 
^HJfA-rS. £313 1 OO^ff . 50 
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[0039] :£&O«£3Sg3 0 0. 300£H8B$-£ 

0 ovfflkxm 0<oi!Ml<og^8±tc||SWtr£ilo 
&^g<0EJI£L|l8 0<0«M>#&S. pfg<0|gfcli& 
ftl 1 0<7)ffi«l l ib. 1 1 2btft>&. ZCDfiitb. 

[0040] fcrtfU HRfctt. 0*61*8 O^OiMHi 

%^zt&%\\ zff)t&&i> -^r^Hfti b 8 o <mm 
zmommLM 8 o -e^m^ & %.®&3&f l 

[0041] -^meijis o <vm&mmx3&t 
•th$mtix. fm-iTcr)jmxg : 8O0)m*te& 
w±^o-yx^mi,tm-fi<r)m^xM8o^mm 
LXT&rfz-tz. v-7tfmj)*h%hms\±m>®.£ 

ft§ig£i« vx^m-t t . tm-ij<o^mxM8 o t= 
*ttxmmi\mj:m8 o ^<3a^g-et> x\>\ 

[0042] Mmt^^y^-im.nhff)i^mx'h 
h. ^m»i lottvy^-zmix^tiif. wmo 
©sag. mmmm^^m.sit^>^-izm^ 

mxf>h. 

[0043] iMemsumxii^mah^i 2. 220 

[0 044] +^*ri2 1<Offl«121bi:4'SStt 
1 1 ltf)B«l 11c t<?m£\±. H®«»cW=Sr2o 
0>Hl£(lo»ill lc) 5:S^-rS«^fil 1 lgfc 
MSI 1 lcfccoj^^l 1 lhTtroClfc^-C^S. 
g^Sl 1 lhJOkJttfWSaSl 1 1c«iS1S12 1 
b***5rSi3fc:lH^v^. dfitcJ:oTB«l 2 1 
bcoTSIii^l 1 1 h«tOt>T*«®«l 1 1 etc 
m£bite>tl&. @feIA8 0<D«w:^SS±t:S 
i^«l 1 1 ctHmti>. ZtUz£->X®fcLm80<7) 

$m*$&TZz. mm 2 1 cvmsHmm 1 1 b 

[0045] 01O<OHitg|?riiWI.. 6»1 100 
Wfficrxp&mi 1 l<0$^Hifc{iJJ5rt5iai1 L &>i- 

(BiStcfflS-tS) 1 1 1 j tfbh. ZtUzBffifa?>4> 
£®ttl 2 l^$^ffl<0ii5«l 2 1 bZmZSfrltX^ 
frl 1 1 jtW&l2lbk<r&&'&hit&<vm 
Wirt^iB«l 2 lb. 121 c$-mrs«^«l 
21d*«*S. ^«l2 1d«H«12 1b. 121 
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13 14 

cfcHWffjfcB3cLT^£. ^Ofctf). Wm.1 2 1 d Zgmth. 4>^tTl 26 (13 1) <92tfcDM«l 

ii&£&fff)®%j:m o <r)m-t<mm.±x:b h .. mm 26b. 1 26c ( 1 3 1 1> % 1 31 c ) umm&i 2 

*12 1dtWWLl2lbt(r>mm&£lim&mmt 6d (13 Id) £ YvXVlZSMLX^h. M«l 3 

mmicmm 2 1 btm&zw&tixvmiiit'rtfbh. 1 b<nm&tmm 3 1 c^agsfcii^Lfc^si 

[004 6]ffifil2 1ci:ffl8Ul IbtZWm. 3 1 dTlgglLTV^. B6«l 2 6 b«)3g&i:H«l 2 

$8&B2 5 0£IB«1 2 1 c \zmth X 3 fclSST 6 cCDJgSt ^fi^rS^SIi^V^. £«>fctf>, BR 

6. £J$ga2 5 0«i£tt<0£#;tr|6|fcft->T£8gB 13U (126b) «93§SHiffi«l 3 l b (12 6 

jmss2 5o«#«iircifei,. ace. mmz c) iOfcagaJHtmajLTv^. ffi«i3ibt2^ 

fp&^-rs. -*«@6ii8 o<v®mi3&fmw.2 5 <r>mm 3 1 d. 1 3 1 d tn&mu (££) wi. 

o^^LTflfcfr^iuiKift8offlte»r6. 10 mmamtmmtzwmm*). mm^^m^hh. 

[0047] 01 Krmmtwmh. +2jb#i 1 mm 26 ct^nmimi 2 (>dta>mm$i. <x 

l<0±*t2o<o^asfrl 1 1 j . 11 j*^ajLTV^ £) Ctt. filSBfcnfcPlttCOa^ftQ* SBSfcr^aj 

h. 2oc7)^ajfr (M«tffis^-s) 1 1 1 p. 111 Kifihh. h«i 3 1 b^caatiiif^aj^t+s^' 

pliSKtirl 1 1 q-CttKLTV^. iggfrl 1 1 q« 1 2 6<9ffi«l 2 6b#M$:oTV^. ffl«126c<7) 

s^fr 1 2 1 dfci^afcggi/o^. «g)t 1 1 1 q ooasfc.t^aifrfctt'^wi 3 \<nmsi\ 3 1 c^a 

t^asfriiip. 11 lpfcaamuiffiEgaiOT *->tv»*. *mi<oMisi2 6b. nib^i^ 

k l^atfcffi« 12 1b. 121c t£»3rSEl£«3 it^ i>tf$«iASS 12.2 2ifibh . A86 l cdJP$<7)«p 

aj*#*s . as 1 2 1 c tm&K 1 1 1 p unguis offM^mmtt. 2^><r>wm 1 3 

£8§6a2 5 0£E»tS. 3a#§ia2 5 0»iffi«12 Id. 1 3 1 d03o5fc&£. 

lc> ^HDil 1 lpOIf£(cffiNH"£e>0 ( V£U*. 20 [0 0 53] $^§#«^0^ftt«2o<0SSK«l 3 

0fei*8 o co«c^)&s®±tc«M« 1 1 1 q *&a id. 1 3 1 d zitizmm 126c . * 

StfT. $JglS#&£-$-£. LT3^a2 5 OfctfLT^OfflflKia 2 0 £©i 

[ 0 0 4 8 ] £*>wtwfcfcvvc, sea* 111 f *. 

pojistfjeftttff,. 1 o#3s@t&6?)t. $ [0054] Hi4<ontt0i^W5. 2^<rmm- 

^&2 5 0i^miZT^h. 120. 1 2 0<OlSfc£&2 10BfcgaLfc3a3i!B 

[0049] 01 2*^01 3<0HttW^W-S. Z 250B#i>9. 3^182 5 0 *Kai/C»&. Mft 

tinmmto 1 3 o tmm 120. 12 0 t^^n mmmi,*:®: $mm2 5 otssti, . ^msa 

BT&S. fflHSffcl 2 0. 1 2 0S-5?d2 10Bfc»-a- 2 5 0«|?SllttWo«fcdtD-7 J ?>liBSIftfc:-C§ 

TAT. ZtHzmmm 1 3 0HttT»£. &. 5J^B2 5 0#o-^|I|*6Ift?)J££tt[5H£I 

mia2 3 0B. 24 0BfcJoT$««0rtn*><^3S 30 Ji8 0fcEMBLT:£iW-£. 

LTV^S. £#§1824 OBJigffiffift 13 0. Wffitt [ 0 0 5 5 ] 01 5<OHtt0|^ilBW«.. 2otf>Sm 

1 2 0Sr$rtffl*^?|o5go^i91f LfcO-T*. £851 0. 2 0$-|5iBOJ:d 

a2 3 0B. 24OB{i«fE**S0«Oi«§ia2 3O. T7-?8Mff3. Sf^StC^oT^LTff 3. # 

240fcffli-T£. ifc. HtiWfcl 2 0OTS8»i£&2 fc. l8ISa>*;fc&fflffi£i8£U ffiStTZ&ttmib 

lOBWimizXtiZ&M&tbLX^h. 5. (015(A). (B) ) 

[0 0 5 0] £J§f£ia24 0Bfc:J:->TW8ttl 2 0. [00 56]&fc:. 0 T$j8g£M£££fT 

12 0. gS«*l 3 0*BJSfikBfcffljeLfc^ fflflt o. ZffytfrS. *9±#-?fc?l»e-HB*fl»i 2, 

(*120. 120fcg«18ttl3 0fccomi*ilB«D£££ 22fcfi£TTfTP. {89-t#ofcj8«t- 

*^a$-r-^sisft-s. m&tt:e>z(Dtt<?)mm& KBrtfc0(£xft8o<^ggs8i«ogTag$r(aa$* 

wrat3d^ia2 5 o^ea^r*. -zmm.2 5 oii^ 40 xm^f^^ff^ . emi 0. 2 otdsi 

mm<7>&m3m?&. 3»ma2 5 0Jiii*T-» 2. 2 2^«;t>coi&jg«LTi>j:vH (015 

(C) .(D)) 

[0051]<K{C. mEcOJ:dK^&^S3 10B. [00 57] m£i^(diKrac7)1j|Wttf:LTfT9t^T 

310B^^r$-fr. »^B300B. 300BTS ««Uinafil%V)Jt 3fc£££*rt*l»<9T. 

tfe^i^faj±. tg^&oggagi 2 3c s^i: (»g*r) v%^ztirs>&. l*>u is 

250 ^^-lt. meymm. 123c. 06118 0 0 _b&^>fc««t- h b^ss 12.2 2«wtrhiSE' 

i<0»«<«Sgl4a«fflW«^S*iT^=S:V^at^> 

[0052] Hl?i«cl2 0^±3g^+^ttl 2 6tg ^t-HBMWSSfl!O^Ti!U8L^WCJ:V\ 

ffilSft 1 3 0<OT3g«0+?Se« 1 3 1 fc <D&-&SM{£ 50 2o<oa5tt^^^^-t. flJB!*frV\ <J?t: 2oc^} 



(9) 



1 5 

hit. zvmvmgmm&thzktfTZh. 
[ o o 5 8 j xtmmmmit. ftffmw&mco 

%£.wzmt ^ssiitt &*j£i>(?>-ci>& . 

[00 59] 

m^xt^mmmt^-rtm. &mn&#TZ 

h%><r>X3bh. 

[oo6o] ifLttwmkmmt commsmmsti. 

[01 ] *f^HQfcWO&£OIS0. 
[02] 01tf>ll-llBrffi0. 
[03] Hlcoill-lllBfffiH. 



10 



20 
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[04] 01«9IV-IVBtSH0. 

[05 ] *^<Dffe<O|lftft<O&£gS?>igj£0„ 

[06 1 *me>ib<?>mtmmG$m.<?>wm. 

[07] 06OVll-VHBrBB0. 
[08] 07<7)VHi-viHBrHa. 

[09] m6<D&&tm®tok(rmG®e>mM®. 

[010] *^<J5ffiOSUS0!<?509ffiS0. 

[0ii] *m*mnmm<?>m9mm. 

[012] *fKB^ffico|QS0!<O«^a<7)jEE^. 

[013] 0i 2(rMmtm&tmt<^^<7ym 



[014] *?^<^OfSifcfl<O8£§Sa<OjEffi0. 

[0i5] xmkmmtmom&cojinm. 

10. 2 0 :&». 11. 21:®. 12. 22 :fl 
85. 30:1tt!#. 4 0:KS. 60:fflW. 70: 
0-7. 8 0 : UPRIft. 9 0 : 110:^ 
ft. 111. 112: 'tagwr. 120: fflMfft. 1 2 
1 . 12 6: 130: Sffifiltt. 131: + 

2®*r. 250: zsasiis. 3 0 0 : ££ga. 3 1 

0 : 2 5 0 B : 33511^. 3 0 0 B 
3 10B 
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390 
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220B 
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